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Abstract of JP1 01 30783 

PROBLEM TO BE SOLVED: To provide a inexpensive non-heat treated high strength seamless steel 
tube having a strength as high as >=640MPa tensile strength in a non-heat treated state and also 
excellent in weldability. 

SOLUTION: A steel, having a composition consisting of, by weight, 0.20-0.40% C t 0.1-1.0% Si, 1.0- 
2.0% Mn, <=0.03% P, <=0.02% S, 0.005-0.10% Al, 0.03-0.30% Ti, and the balance Fe with inevitable 
impurities, is used. By precipitation strengthening by means of TiC, the inexpensive non-heat treated 
high strength seamless steel tube having high strength and excellent weldability can be obtained. In 
addition to the essential composition, this steel can further contain one or >=2 kinds selected from 
<=0.2% Ni, <=0.2$ Cr, <=0.2% Cu, and <=0.2% Mo and/or either or both of <=0.2% V and <=0.2% 
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S»%T> C : 0.20-0.40%, Si : 0. 1 
— 1.0 % s Mn : 1.0 -2.0 %> P : 0.03%J£TF, S : 0. 
02%J^T, Al: 0.005 — 0. 10% <fcfHHU Ti£0.03— 0. 
30X***U TiC tCi^tffttJ^blCcfcD, 

0. 2 %JKT, Cr : 0. 2 %UT, Cu : 0. 2 %£TR Mo : 0. 

tf/£fcttV:0.2 %£TF* Nb : 0. 2 ^HTO^^*^ 
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C : 0. 20-0.40%, 
Si : 0. 1 —1.0 %, 
Mn : 1.0 — 2.0 %, 
P : 0.03%J£TF, 
S : 0.02%£TF, 
Al : 0. 005 —0. 10%, 

Ti : 0.03-0.30%£^frb, SffiFe^i^RliBM^tt 

C : 0. 20—0.40%, 

Si : 0. 1 -1.0 %, 

Mn : 1.0 -2.0 %, 

P : 0.03%J£TF, 

S : 0.02%J£TF, 

Al : 0.005 -0. 10%, 

Ti : 0.03— 0.30%£^, 

Ni : 0.2 %J£TF, 

Cr : 0.2 %£TF, 

Cu : 0. 2 %£TF, 

Mo: 0.2 %&T<Oo%fr*>M&ntzim&fc\$2m&>± 

ttfi%T, 
C : 0. 20—0.40%, 
Si : 0. 1 -1.0 %, 
Mn : 1. 0 -2.0 %, 

Ceq (%) =C+Si/24 + Mn/6+Ni/40 

[OOOl] 
[0 0 0 2] 

fc«jBsn*»«ibTtt, mmm^mvrmEm^m 

T±*lC^fcoT^-^Sp a a #tt^^^>-<h^-fbt) 
£>, H*«l*fcBI*a±©*ttt*b, #««*«T* 

[0003] flfma. ^8tftg£iii& 

•r*fc*»c 1 0**^tt»iai(o»Ra5ia#sff 5 1 1 1> 

W&fr^ ^^iT«H'JJPX*OiBa?a:JDX€rffib»ff-> 



P : 0.03%£TF, 

S : 0.02%ETF, 

Al : 0.005 -0. 10%, 

Ti : 0.03— 0.30%£<a2K ££>tC, 

V : 0.2 %£TF, 

Nb:0.2 %j^T0 3%^bil«n/cia^rc^2ffl^ < a 

[»**4] aa%T, 

C : 0.20—0.40%, 

Si : 0. 1 —1.0 %, 

Mn : 1.0 -2.0 %, 

P : 0.03%RT, 

S : 0.02%J£TF> 

Al : 0.005 —0. 10%, 

Ti : 0.03— 0.30%£^^, S&fc, 

Ni : 0.2 %£TF, 

Cr : 0.2 %£TF, 

Cu : 0.2 %J£TF, 

Mo: 0.2 XHT© 5 6Itf hfc 1 i* fctt 2 S» 
±, SScfctfV : 0.2 %J£TF, 

Nb:0.2 9fiaTC!)'5'6*6atfnfcia*fctt2aS$ 

[Bf*3«5] TI2 (1) *-Cft«*tl*CeQ (%) * 
0.65X«TT**££*««fcT*ni#*l* 2, 3£ 

IB 

+ Cr/5 + Mo/4+V/14 (1) 

fflMlmx«olnx*ttb»air*K^ftS*i* 

ibTtt, 5l3B3fiS640MPa£t±O3fiffii:"rs^i:*<a* 

[0004] do«t-5?a:3ss<o#n«aia«««a:b 

T, WH¥5-202447^*lCtt* V<B«tti»Mt 

fE/B:fc<kl/Mn. Cr©^HJty**»flS*«fctfAK Ti, N 

ossein o b *: v u >^-ffl $mnm § 
itrois^B^^fc-rsn^feoraffiSrabT^fc. 

[0 0 0 5] 

[$6W#tf»b«fc5£-r*««] *5B9Jtt* ±EBi* 
*T*iJKg?&b, *IUH«ttT§ia3Sa640MPa6t±O5ftaC 
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[0 0 0 6] 

»lD"rsc:tfc,fcO, TiC Kcfc*«UJ»ffc#*J/HT«\ 
JB«©**T5ia*a640MPaK±©**t*U*t)»» 

[0 0 0 7] *«^tt±Ebfc»I < aSr 5 btJc:^J5l!c*nfc 
t>G>T&*. Tfcto^ It%t, C:0.20 

—0.40%, Si : 0. 1 —1.0 %. Mn : 1.0 ~2. 0 P : 

Ceq (%) = C+Si/24 + Mn/6 + Ni/40 
Tf5fee*n*Ceq (%) ^0. 65%JETFT&£ d 

[0 0 0 9] 
C : 0.20-0.40% 

Cte, «c&aK&ifinTS^*T*?K ffltgoffifevfe 
K*W«-rsfc«)^ttO. 20%R±CD^^^fT^ 

CD7ci& % C^*fttt0.20-0.40%^IEH^ia5eUfc. 

25-0. 35%(D«gffl#£? £ L^o 

[0 0 10] Si : 0. 1 -1.0 % 
Site, K»»i^l,TfPfflr*ttt>fcS53i«fl:Jc:*#T 
So b£>b, 0.1 %*ST1^(Z)Mffi#^nf, 1.0 
ttfcjSAattttertMETT*. CKOTctfK SiO^fite 
0.1 -1.0 %<&*SHK:IB5£bfc. -t-#fr3$K<£:tt 

[0 0 1 1] Mn : 1.0 -2.0 % 
Mnte, MOSftKftitlia-rSTcSTftDKaftftJCflr^r 
4. »|«OBf56»ft*W«-r*fc8&fcttl.O %&>±<D<£ 

m*'&mt?z>&, 2.0 %sjB**t»«tt*«fctmtt 

#®T-f3o ZOTztb, MnO^rBtel.O —2.0 %ct)^ 

tel. 3 -1.8 XCD(£H**Sf*b^. 
[0 0 12] P : 0.03%^T 

Pte, «&B!ftS^j»MlinXtt^»tt*ig;T^^*7C* 

*>>U 0.03%£T*teff^T#£;ttf>, P(7)^Wfite0.03 
[0 0 13] S : 0.02%£TF 

Ste, Pfcm«K«B»K:«*rU fRMJPXtt^Wtte 

«fW"<£«r*. b^b, 0.03X*TttWST#Sfc». 
S O^fiteO. 03KETFK:IS5£bfc. 
Al : 0.005 -0.10% 

Alte, Jfttt»iLTflUBT N<b£r&bTAl 



0.03%J£TF, S : 0.02%J^T, Al : 0.005 -0. 10%. T 
i : 0.03-0.30%£^Tb, SffiFe^fccfctf^pIBW^Ftt 

[0 0 0 8] *fc* #5£BJlTte, ±fBS*m^{CljnA 

Xs 2z>\zmm%~e. m : 0.2 %«t, cr : 0.2 %w 

T\ Cu : 0. 2 %£TF, Mo: 0.2 %&T<D5 "5 £>ilt*tt 

fcl@£fcte2S£Lh, Scktf/sfcttv : 0.2 %&, 

T> Nb:0.2 % KTO 5 % 3d^l«nfc 1 2 1 

#?£WTte, * (1) SC 

+ Cr/5 + Mo/4 + V/14 (1) 

ITViS, 21(DS&*Srt#Sfc*»Ctt, 0.005 KJEUiO* 
iDS&StT*^ 0. 10%£Sx.£<h, TJl/^SWME 

AlteO.005 -0. 10%CD$6BK:fB£b£:. £5£bfc 
SSiB«*««"rsR^6tt0.005 - 0.050%<O$SH 

[0 0 14] Ti : 0.03—0.30% 
Tite, *»§BT«feMSfe7C*T»D, TiC ^MbS 

8H4tf*ip]Jtf £©«fc3&&**»**t»t-tt* 0.03 
%«±^)^J[jp^gTfe^o ba>b, 0.30%£jg;LT8s 
*nT*£, ^ioTSHt^btS. Z\<Dfz£>, TiteO. 
03— 0.30%co^BKPK^b£:. gc5£bfc3£S£:f» 
te*5t«-rs«/&3&>S* 0. 10M).20%aW£L^. 

[0 0 1 5] Ni : 0.2 %£TF. Cr : 0. 2 %£i>T, Cu : 0. 
2 %J£TF. Mo: 0.2 %^TO o *>fr ibM&ntz 1 SSfc 
te2»£Jt± 

Ni, Cr, Cu, Mo»4^mt)H»3ifl:fcJ:0«©SiflE** 

JBi0T#£. b*>U %*S*T«Rttrf£> 
<h, Crte^Stt, «Ht*. CutefftR3iJDXtt£, MotefigS 

tt, «nts(£Ts^ Nite, sssitirajais^fiawr*. 

Z.<DtzVb. Ni, Cr, Cu, Motel^f *lt>0. 2 %^±Sil 
fc. £«bfc&**»*&»fctt* Ni, Cr, Cu, 

Mo^fclCO.OS— 0. 15%£W£b^o 
[0 0 16] V : 0.2 %J£TF. Nb : 0. 2 %UT<Dv*>fr 

■ e>mrnfci«*fc«:2« 

JDT<5£, «M4*(£T£1*S. z\<DTz&. V, Nbte^T 
tl^0.2 %«TtrfS^b^io fe*5. £5tbfc3&**»* 
fc*K:te, V, Nb^t) ICO. 05-0. 15%^» SlK 

[0 0 1 7] Ceq (%) : 0.65%J£UF 
Ceq te^ (1) SC 
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Ceq {%) = C+Si/24 +Mn/6 + Ni/40 + Cr/5 + Mo/4+ V/14 



S&JFKS^fijS^&Ceq £0. 65%«TtCPg5rr £>?>^ 
JfSU^. Ceq ^0. 65% »Sffln**S5£L 

[0 0 18] ^Offi, a»JiFc*5J:lPF^ratt^tt«T 
[0 0 19] *58M<D«!*^ ifi«©**"T?«ffi 



.... (D 
[0 0 2 0] 

^H4) , 43<fctf*»«ntt*:WBfcLfc. fcfc; *»« 

ntttt, ns z 3158 r y jg»sg«nttj»j K*»bT20 

To 
[0 0 2 1] 
[SI] 



A 

Nq 


ffe ¥ « * (wt%) 




C 


Si 


Mn 


P 


S 


Al 


Ti 


N 


Cu 


Ni 


Cr 


Mo 


Nb 


V 




1 


0. 25 


0. 49 


1.51 


0. 020 


0.012 


0. 031 


0. 14 


0. 0045 














0. 52 




2 


0. 30 


0.51 


1. 34 


0.019 


0. 011 


0. 028 


0. 15 


0. 0061 














0. 54 
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0. 31 


0. 25 


1. 22 


0. 015 


0. 013 


0. 024 


0. 25 


0. 0040 














0. 52 




4 


0. 31 


0. 71 


L 82 


0. 023 


0. 021 


0. 022 


0.11 


0. 0051 














0.64 




5 


0. 35 


0. 51 


1. 21 


0. 016 


0. 018 


0.020 


0.10 


0. 0039 














0. 57 




6 


0. 27 


a 35 


1. 30 


0. 015 


0. 021 


0. 021 


0.13 


0. 0063 






0. 10 






0. 05 


0. 52 




7 


0. 26 


0. 32 


1.58 


0. 018 


0.018 


0.018 


0. 14 


0. 0049 




0. 13 










0.54 




8 


0. 23 


0, 65 


1.82 


0. 016 


0. 005 


0. 020 


0. 13 


0. 0055 


0. 12 








0. 05 




0.56 


*mm 


9 


0.22 


0. 51 


1.65 


0. 012 


0.010 


0. 021 


a 14 


0. 0071 








0. 08 






0.54 




10 


0. 24 


0. 40 


1.60 


0. 010 


0. 010 


0. 025 


0. 14 


0. 0038 


0.12 


0. 10 










0. 53 




11 


0. 30 


0. 36 


1. 65 


0.010 


0. 004 


0. 032 


0. 15 


0. 0045 












0. 13 


0. 60 




12 


0. 24 


0. 36 


1. 35 


0. 010 


0. 004 


0. 015 


0. 16 


0. 0058 










0. 15 




0. 48 




13 


0. 23 


0. 30 


1. 31 


0. 013 


0. 010 


0. 029 


0. 10 


0. 0052 


0. 13 


0. 08 


0.10 


0. 08 


0. 05 


0. 10 


0.51 




14 


0. 30 


0. 49 


1.64 


0. 024 


0. 023 


0. 031 




0. 0039 














0.59 


kastm 


15 


0. 32 


0.65 


1.75 


0. 024 


0. 015 


0. 025 


0. 40 


0. 0054 














0.64 


\mm 


16 


0. 48 


0. 56 


1.54 


0. 020 


0.011 


0. 022 


0.14 


0. 0063 














0. 76 


tmm 


17 


0. 32 


0. 62 


1.52 


0.016 


0.011 


0. 024 


0.16 


0. 0047 












0. 27 


0. 62 


tmm 


18 


0. 31 


0. 34 


1. 35 


0. 022 


0. 013 


0. 022 


0. 13 


0. 0066 








0.28 






0. 62 


it&m 


19 


a 37 


0. 58 


1. 79 


0.015 


0. 009 


0. 023 


0. 15 


0.0072 














0. 69 
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99 

fid 


a n ft ** 




« * 


VS(MPa) 


TSCMPa) 


Bl (%) 


rBo(J) 




1 


5 2 0 


7 0 0 


3 0 


1 2 3 


o 




2 


5 8 4 


8 0 3 


2 5 


1 0 6 


o 




3 


5 8 9 


8 0 8 


2 5 


9 5 


o 




4 


5 5 8 


7 8 2 


2 7 


1 0 2 


o 


*mm 


5 


6 0 5 


8 4 9 


2 2 


8 3 


o 




6 


5 5 5 


7 3 2 


2 6 


1 0 5 


o 




7 


5 6 2 


7 2 5 


2 4 


8 6 


o 




8 


5 7 2 


7 3 4 


2 3 


8 9 


o 




9 


5 8 8 


8 0 5 


2 2 


8 5 


o 




10 


5 7 9 


8 0 2 


2 3 


9 0 


o 




11 


5 9 5 


8 1 0 


2 3 


8 7 


o 




12 


5 5 8 


7 3 0 


2 7 


1 3 0 


o 




13 


5 6 5 


7 6 8 


2 6 


9 5 


o 


*mm 


14 


4 3 0 


5 8 0 


2 5 


8 2 


o 


w&m 


15 


5 9 1 


8 1 1 


1 7 


3 5 


o 


JfcttH 


16 


6 2 I 


8 5 7 


1 6 


2 5 


X 


Jttfcffl 


17 


6 1 0 


8 2 1 


1 5 


2 3 


o 


JMSM 


18 


5 8 1 


7 5 4 


1 5 


2 8 


o 




19 


6 0 1 


8 3 0 


1 5 


2 6 


X 


JfctfcW 



[0 0 2 3] X2ft>&, 
K&S 640MPa«±<&S5»8*:*r L 

U ffl^No. 15 J4Ti««*«W®ieB^T»-5&«)litt, 
»tt#fiTl/T^2». IPi^No. 16 WlCi3«fctfCeqtf«*5B 

T^<5. iW^No. 17 teV>^\ IS^No. 18 ttMo#*389!G) 



* YS 


** o : an* 


TS 


x : an* 


El zfaV 




rBo : otiKfctf w^h•- 




l#]Ki;f;^4 ^ - 








^ orTcof/^ 





[0 0 2 4] C<D«fce.(C« *5SKO*«ttjfi«©S*© 
[0 0 2 51 



- 5 - 



esp@cenet Family list view 



1/1 s<—i 



I 





Family list 

1 family member for: 

JP10204571 

Derived from 1 application. 
1 NON-HEAT TREATED HIGH STRENGTH SEAMLESS STEEL TUBE 

Publication info: JP10204571 A - 1998-08-04 



. . Vfamily?s£=n&FIRST= 1 &F=8&C Y=ep&LG=en&PN=JP 1 02045 7 1 &IDX=JP 1 02045 7 1 &2004/03/04 



Data supplied from the esp@cenet database - Worldwide 



esp@cenet document view 



1/1 s<—i 





NON-HEAT TREATED HIGH STRENGTH SEAMLESS STEEL TUBE 



Patent number: 



JP1 0204571 
1998-08-04 

MIYATA YUKIO; KIMURA MITSUO; TOYOOKA 
TAKAAKI 

KAWASAKI STEEL CORP 



Publication date: 
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Abstract of JP1 0204571 

PROBLEM TO BE SOLVED: To provide a non-heat treated high strength seamless steel tube having 
a strength of >=640MPa tensile strength in a non-heat treated state and excellent in toughness and hot 
workability. 

SOLUTION: By providing a composition consisting of, by weight, 0.20-0.40% C, 0.1-1.0% Si, 1.0-2.0% 
Mn, <=0.03% P, <=0.02% S, 0.005-0.10% Al, 0.2-0.5% Cr, 0.05-0.20% V, N in an amount limited to 
<=0.0045%, and the balance Fe with inevitable impurities, the non-heat treated high strength 
seamless steel tube having high strength and excellent in hot workability can be obtained. Moreover, 
other than the above basic composition, one or >=2 kinds selected from <=0.2% Ni, <=0.2% Cu, and 
<=0.2% Mo and/or either or both of <=0.1% Nb and <0.03% Ti can further be incorporated. 
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(54) [sbih©^**] #mmisi®gmmmm i % 



(57) [£*)] 

[MB] #P»«»T?3iaaiS640 MPa £U©3£&£ 

lM&i^&] C : 0.20~0.40%, Si: 0.1 

~1.0 %. Mn : 1.0 -2.0 %. P : 0.03%«T. S : 0. 
02%^T, Al : 0. 005 ~0. 10%, Cr : 0. 2 ~0. 5%, 
V : 0. 05~0. 20% iU N : 0. 0<HS%$XT tfflMTZ £ 

$ £> iCNi : 0. 2 %£TF. Cu : 0. 2 %£TF, Mo : Oi 2 %^ 

T«D-5^^e>a«nfcia^fctt2fflut±, 
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C : 0.20—0.40%, 
Si : 0. 1 -1.0 %, 
Mn : 1.0 -2.0 %, 
P : 0.03%ETF, 
S : 0.02%J£TF, 
Al : 0.005 -0. 10%, 
Cr : 0.2 -0.5 %\ 

V : 0.05—0.2 %, 
N : 0.0045%£TF 

ttft <hlT PKii^gm g ffiM*. 
[»#JS2] 
C : 0.20—0.40%, 
Si : 0.1 -1.0 %, 
Mq : 1.0 -2.0 %, 
P : 0.03%RT, 
S : 0.02%J£TF, 
Al : 0.005 -0.10%, 
Cr : 0.2 -0.5 %, 

V : 0.05—0.2 %, 
N : 0.0045&JKT 

£ btC, 
Ni : 0. 2 %J£TF, 
Cu : 0.2 %£XT. 
Mo : 0.2 %£UF 

ftxstaaisMH*. 

C : 0.20-0.40%, 
Si : 0.1 -1.0 %, 
Mn : 1.0 —2.0 %, 
P : 0.03%J^T, 
S : 0.02%J£TF, 
Al : 0.005 -0. 10%, 
Cr : 0. 2 —0.5 %, 

V : 0.05—0.2 %, 
N : 0.0045%J£TF 

Nb : 0. 1 %«T 
Ti : 0.030 

©5%*5ittnfc ii*fctt2imu aasFc* 

C : 0. 20—0.40%, 
Si : 0. 1 -1.0 %, 
Mn : 1.0 -2.0 %, 



P : 0.03%£TF, 
S : 0.02%£jUF, 
Al : 0.005 —0. 10%, 
Cr : 0.2 -0.5 %, 
V : 0.05-0.2 %, 
N : 0.0045%UTF 

Ni : 0.2 %J£TF, 
Cu : 0.2 %«T, 
Mo : 0.2 %£AT 

Nb : 0.1 %£TF 
Ti : 0.030 %*S§ 

'© 5 & I«nfc 1 i* fctt 2 ^SBFe*5 
[0 0 0 1] 

[0 0 0 2] 

gWi<, Sfctt9<&56££K±T*X*%>&K£fc 
2t>\Z, JRfflSXS^#llDSnSH««*ttSlifiX 

#*KM«iiB«Pi*3WWianTi^fc. 

[0 0 0 3] *fc, M*S*tt, -tffiffiS^ffi^ 

•Ta&a&K: 1 E*S^tt*EIO»BB3ltfe#ftfT5itt> 
»ngift#»©JnxSftl»*T*fc*lcjK*l»*«l 
tt&fr^ ^^^«ByfflX«oaa3S:lniX*llSL»BE>' 

M*fr5c:ttt«iftX«l«:*<-rsc:t75:t^6. »M 
3l«frefTtor. ifo*$Oif*fi:#L«l 
MJDX«OJnXft«bBatr*K*3&«3Q:*n, 
**TW3feCDM**T*»«lflMB^*««Matl 

ITU 5l5R»a640MPa£A±cO3SKtr*C^3WISn 

[0 0 0 4] JKD±5 34Si*0»WK«SJS»l*iU 
T, WAH 4*BB s F5-202447^a»Ctt, V(DWffl«^b 
fE/B&cfcl/Mn, Cr<DV HJ u/£*3frffc*£tfAl, Ti, N 
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if«$nt^§o b*>btt**&, ccoffl^^, & 

[0 0 0 5] 

^jpJKffifcU *«W*!8T5ia5fiS640MPaK±O^flE 
4*UJRIWlraXttict>«nfc«cffifi:#BI«K»««a«i 

[0 0 0 6] 

BHIl S»miiDX«?lc VSft«*a»i:«r ffl LttJHftK 
£0. 0045 %«T <hT£> £ £K«k 0 . jfcWfiIXtt#*« L < 
OMPaK±©»KSW-r*#»IK*5ift3»B*»I«*»* 

[0007] *»wtt±iBbfc»^*fct^fi!c:snfc 

T&fc'S, *§£BJte, SS%T% C : 0. 20 
-0.40%, Si : 0. 1 — 1.0 %. Mn : 1.0 — 2.0 %, P : 
0.03%J£JIT, S : 0.02%J&TF. Al : 0.005 —0. 10%, C 
r : 0.2 -0.5 %, V : 0.05—0.2 %, N : 0.0045%« 

[0 0 0 8] #SE9n?«, ifSS^fflJ&tClJOA 

T> $^>HSS%T, Ni : 0. 2 %«T. Cu : 0. 2 %&> 
T, Mo : 0.2 %JBAT0 5-&36^ia«nfcia*fc«2a 
*<tUf/*fcttNb : 0.1 %JWT, Ti: 0.030 %^ 

[0 0 0 9] 

C : 0. 20—0.40% 

0.40«€:jBA.S^:*»tt43«fc^ffltt^fiTr«>, d 
tf>fc«>, CO$fitt0. 20— 0.40«O$SH^IB^Ufc. 

a*.. 38tt*ckr«iflE*ft«bTai«-rs«jfl[^6tto. 

25-0.35%^®S^»^b^o 

[0 0 1 0] Si : 0. 1 -1.0 % 
Site, BftttJBtUTfPffl-rs^^'b^WMKftsic^T 

ba>u o.i %*«Ttt*<&»*tt»e>ni\ 1.0 

X*38A*ttttt*<ffi:T'r*. SiO^fTSte 

o.i -i.o %<Dfcm\zm?£i,rz. t^M^® 

tt*»*«j(W>Stt0.3 -0.7 LV>. 
[0 0 1 1] Mn : 1.0 -2.0 % 



d<afc«K MnfD^fiStel.O -2.0 %<D® 

tel. 3 -1.8 fc<&$SH**ff$b^. 
[0 0 12] P : 0.03%«T 

Pte, «S«ftS^»iaiDXtt^Wtt*fiTSii:*7C* 

0.03%£Ttef z F^T^££:£K P<7)^Ste0.03 
%&T\zmfel,tz. 
[0 0 13] S : 0.02%^T 

Ste, PiH«K»BI«fc««U IRKHnxtt-^WttS 

/fttftWr*. b*>>U 0.03%*"CteffF®T€r*fc»> 

S<&$W*te0.03*«TlC|gj£bfc. 

Al : 0.005 —0.10% 

Alte, KttffliLTfPJBT*££*>K:. Ntfcg^bTAl 
LT^5, d<7)3a**f#*fc»lCte, 0.005 %£k±(Dm 

lo^ltts^ o. io%£j©*_£<h, T^^rfr-S 

AlteO.005 -0.10%<7)®H^K^bfCc £5£b& 

s®p n D st£^«T£®^£teo.oo5 - o.o5o%o®a 

aWffSbH. 

[0 0 14] Cr : 0.2 -0.5 % 
Crte, SiteJC@SbT^i^^S^iiJJP^-li-^7t;^T«)^ 
tit, 0.2 %*»Tte*coja**«B»Sn^:^. — ^> 0. 
5 %*mX&£mfe&&fc°tZ>tztt>, CrteO.2-0.5 % 
COttHJClfiftbfc. +»a»Ri»tt*ft5«j« 
^e»te, 0.25— 0.40% CD|gHaW£b^. 

[0 0 15] V : 0.05—0.2 % 

vte, K<t*ibTwab»iow»«<b^ff^r*. - 
cossiftteo.o5%et±ojSjD"eB»6n*^ ba>u ^ 
atc^n$n^><h®14^{£Tb, 2£>ic, ^bA±v^7 
A (VN) *iie»^»fUibTJ»PfllHlXttA^(B:Tb, WSflk 

•tZ> 9 btf>U 0.2 *<0«m*Ttttt*-C#*. 

Vte0.05.~0.20%<B(SHK:lfi5£bfc. fc*5, 
»flEi»tt*#*«jSW»Stt. 0.07-0. 17%(B$&H#» 
^b^ c 

[0 0 16] N : 0.0045%£TF 

Nte, a<t7;u^^9A*«ricbjBflti*lR»fl:b»tt 
^A**«b»»«a»jc«raibTjRrainixtt«r{STa 

*HB**52S1**. ZCDfztb. Nte0.0045%^TilK^ 
b/z« N^0.0045%WTi-r^)d<h^J:O> SSfHtDXtt 
^b<[S]±-r^o ft** 0.0020-0. 0040% (09&Sifitff 

£b^o 

[ 0 0 1 7 ] Ni : 0. 2 %&T\ Cu : 0. 2 %J&TF\ Mo : 0. 

2 xeiTCD5-6^6atfnfcia*fcte2a£t± 
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CuttJ»PflJJOXttS, Mott»SEtt, ®14£<£T£-t!:, Ni 
te, »a^in»*#«ftT*. ^Otztb, Ni, Cu, Mote 

ZtzMZiis Ni, Cu, Moit>lC0.05— 0.15X*»*L/ 

[0 0 1 8] Nb : 0. 1 %J£TF, Ti : 0.030 %*m<D?% 

Nb, Titt^Tnt>^btt*»«b»a&S:afflftUWtt 
£fr±£i±3 Sift* iC«r fcti bT^S^ifJtJH^ 

te2a£SsSDT^£o U**U Nbte, 0. 10%£j@;LT?3s 

fiDT£<h, BttMTtS. CCDfctf), Nbte0.10%J£TF 

KHJELfc. £45, Jg«Ufc3»*ft»*fc»lctt, Nbte 

0.02— 0.08%#*£?£b^<, Tite, 0.030 ft£t±*ftrr* 

tBtttfITT*. TiteO.030 

Lfc. ft*, 0.02%^TT^<7)?im^ / >£<. »£b 

<te0.02%jg-0.030 

[0 0 19] J8ffiteFe*«fclPFiafiffl^tt4&T 



ifci:!) ft*, **(DX£K#X. mm* 

[0 0 2 0] *^H^o^^«, IfO$$T«fl! 

^. 
[0 0 2 1] 

iBflfU ^®125mm X 8 mmOJfSBaSffl'gi: bfc 0 — 
[0 0 2 2] 





ft m ffi & (wt*) 


* # 


c 


S i 


Mn 


P 


S 


A 1 


C r 


V 


N 


N i 


Cu 


Mo 


Nb 


T i 


1 


0.27 


0. 48 


1.25 


0. 021 


0. 011 


0. 025 


0.25 


0.075 


0. 0040 














2 


0.30 


0.52 


1.65 


0.018 


0. 009 


0. 028 


0. 29 


0. 088 


0. 0038 














3 


0.34 


0.18 


1.43 


0.015 


0. 008 


0. 030 


0. 25 


0.112 


0. 0035 














4 


0. 33 


0.68 


1.35 


0. 019 


0. 010 


0. 020 


0.23 


0. 162 


0. 0032 


0. 15 












5 


0.28 


0.72 


1.75 


0. 012 


0. 005 


0.035 


0.28 


0. 075 


0. 0021 




0. 12 


0. 08 








6 


0. 31 


0. 49 


1.24 


0. 012 


0. 004 


0. 024 


0. 31 


0. 095 


0.0030 










0. 021 




7 


0. 22 


0. 33 


1.85 


0. 020 


0. 012 


0. 025 


0. 45 


0. 078 


0. 0041 








0. 045 


0. 025 




8 


0.32 


0. 52 


1.60 


0. 023 


0. 003 


0. 031 


0. 33 


0.123 


0. 0038 


0. 13 


0. 07 






0.021 




9 


0. 43 


0. 62 


1.71 


0. 022 


0. 009 


0. 029 


0. 35 


0. 105 


0. 0041 














10 


0.31 


0.52 


1.84 


0. 028 


0.011 


0. 021 


0. 32 


0. 078 


0. 0065 












ttnm 


11 


0. 29 


0.44 


1.21 


0. 022 


0. 010 


0. 027 


0. 45 


0.132 


0. 0085 










0. 025 




12 


0. 32 


0. 49 


1. 52 


0. 021 


0. 010 


0. 025 


0. 63 


0.074 


0. 0040 




0. 10 










13 


0. 28 


0.34 


1.46 


0.016 


0. 009 


0. 021 


0.31 


0. 064 


0. 0024 








0.123 




JfcttW 


14 


0.29 


0.51 


1.62 


0.015 


0. 009 


0. 026 


0. 23 


0. 235 


0. 0038 














15 


0.32 


0. 53 


1.55 


0. 013 


0. 007 


0. 057 


0.31 


0. 099 


0.0035 




0. 25 


0. 26 








16 


0. 18 


0.68 


1.84 


0. 019 


0.004 


0. 025 


0. 35 


0. 035 


0. 0041 








0.124 







[0 0 2 3] 
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m 

Na 


« tt ft ft R * 


fftfl&DXtt 


ttk ~tf 


YSCMPa) 


TS(MPa) 


El (K> 


vBoU) 




1 


5 0 3 


6 7 5 


3 0 


8 6 


o 


*9MMI 


2 


5 7 0 


8 1 0 


2 9 


1 1 5 


o 




3 


5 5 1 


7 8 1 


3 1 


1 2 5 


o 




4 


5 4 2 


7 6 8 


2 8 


1 0 5 


o 




5 


5 7 4 


8 1 0 


2 6 


9 4 


o 




6 


5 3 0 


7 5 9 


3 2 


1 0 5 


o 




7 


5 6 3 


8 0 0 


2 9 


1 1 2 


o 




8 


6 0 0 


8 4 6 


2 7 


8 9 


o 




9 


6 5 0 


9 2 0 


2 2 


2 3 


o 


ttlfcM 


10 


6 1 0 


8 5 5 


2 5 


8 8 


X 




11 


5 1 3 


7 2 5 


3 1 


1 2 1 


X 


ItKM • 


12 


5 9 9 


8 6 4 


2 7 


3 2 


o 


mm 


13 


5 3 2 


7 5 2 


3 0 


4 1 


o 




14 


5 12 


7 6 3 


2 9 


2 8 


X 




15 


6 1 1 


8 9 0 


2 6 


2 5 


X 




16 


5 0 1 


6 2 5 


3 1 


3 5 


o 


tt*2« 



* YS :|*«*3££ 
TS :*I§§3S<* 
El :<$U 

[oo2 4] ^2^e», *^0j^joffi«t4, v^-rnfe^i 

14 (D V > GO^tt^JS LTM. 81 SNo . 9 tt C 

^No.12 ttCr3&«*»«<7)±lfi*iHATV^&», 
^«fc«e>, W«TLTt^. ffl^No. 14 ttV^*5S 
ftlXtt3&«^jeU««ffiJC^:*#*«»^UT^*. 



0.15 teCiu Mo3&«*9!?HO±R*jH*.T^*fc», m& 
^ITl^c IBSNo. 16 teC, V^^^c7)TI®*SS 

s&s, »»ttTiKkm»xttK:«nfc»i 

[0 0 2 6] 

«T640MPaK±<O3l»3fcS**b, MMttl 

xttfc«nfc#»iKK^K«a^*sft«fc«ifiT# 
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